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Plan Purpose 

The purpose of this project plan is to describe and justify the ecological restoration of forests 

with low resistance and resilience to combined disturbance through wind, insects, pathogens, and 

ungulate browse and future extended summer drought brought on by climate change.  Forest 

management in this area is guided by the Cedar River Habitat Conservation Plan (CRW-HCP) to 

restore and protect habitat for species of concern including the northern spotted owl. The current 

disturbance regime has a high likelihood to lead to large scale disturbance in the homogeneous 

second-growth forests in this area. The proximity to rural development increases the risk of 

wildfire which would likely to propagate into the watershed under the current forest conditions. 

The plan defines project objectives, describes current and desired future conditions (DFCs) of the 

proposed project site, lays out a treatment plan to achieve those DFCs, and prescribes monitoring 

needs to measure project success. Our management goal in the 

project area is to provide stable and improved ecosystem 

functions such as water and nutrient cycle regulation, forest 

productivity, and wildlife habitat. The stability of the forest 

ecosystem providing these functions depends on its ability to 

resist biotic and abiotic disturbances and its resilience to recover 

ecological functions after large scale disturbance. 

Project Objectives 

The upland forest restoration program under the CRW-HCP aims to restore late-seral forests in 

the watershed to provide habitat for species that depend on attributes of western Cascades old-

growth (primary) forests such as large trees, vertically structured canopies, and decadence. The 

lack of existing primary forest in this part of the watershed makes development of nesting habitat 

for the northern spotted owl and potentially marbled murrelet a long-term goal, while foraging 

and dispersal habitat for the owl may develop sooner. The slow development of structural 

attributes in forests of low site productivity appears to be a risk in the lower watershed, but 

improvement in forest resistance to disturbance agents and functional resilience will improve the 

likelihood of achieving HCP goals. This project focuses on improving the stability of the forest 

stand, attempting to mitigate the real threats to the long-term development of late-seral forest 

habitat on this site.  By improving the stability of the stand through improved tree vigor and 

biodiversity, we contend that we are increasing the probability that the stand will provide 

foraging and dispersal habitat for at-risk species into the future. 

Historic forest conditions in this area could be described as structurally complex due to low site 

productivity and persistent disturbance. The two images of primary forest, south of the 

transmission line (50 Road), show forests that are similar in height to the todayôs conditions, 

broken crowns, a high number of snags, long crowns, multiple canopy layers, and a variety of 

tree species (Figure 1) .  

Stability =  

Resistance + Resilience 
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Figure 1: Historical photos of the project area taken in 1909, from Seattle Municipal Archive. 
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Forests of the lower elevation Cedar River Municipal Watershed (CRMW), particularly south of 

the Cedar River, grow on droughty outwash gravel soils that increase susceptibility  to large-scale 

disturbance.  In most places, the forest is dominated by a relatively slow-growing Douglas fir 

tree canopy and a dense salal understory.  The landscape, topographic, and edaphic 

characteristics of this forest make it particularly prone to wind damage, both branch breakage 

limiting crown development and windthrow. The uniformity of the forest in this area increases 

the likelihood that other disturbances such as root rot, bark beetle infestations, and fire will 

propagate in this landscape, leading to large scale disturbance of the forest.  Further, as climate 

conditions are expected to change towards milder winters and drier, warmer summers, the 

susceptibility of the forest to large scale disturbance is expected to increase over time. This 

project will address these stability concerns in selected areas with the goal of improving the 

forestôs resistance to disturbance and resilience to recover ecosystem functions following a large 

disturbance. 

The objectives of this project are: 

¶ Increase species diversity:  A wider diversity of both overstory and understory plant 

species will  provide resistance to disease and insect disturbance, which often are species-

specific in their impacts.  Species diversity may also provide resistance to exotic species 

invasion, by occupying a wider array of habitat niches. Higher plant species diversity is 

also linked with greater structural complexity.  Species diversity will provide resilience 

following disturbance by creating more pathways to recovery.     

¶ Improve structural diversity:  A forest with structural diversity, such as the vertical 

layering of the forest canopy or variable densities of trees, will  provide stability (i.e., 

resistance and resilience) in providing ecological functions, such as habitat, productivity, 

soil development, and water cycle regulation. Increased structural complexity and species 

diversity will improve the maintenance of these functions through regeneration and 

replacement of overstory trees in the face of disturbance.  They also provide stability to 

wildlife by supporting a variety of habitat niches.  A structurally diverse forest is also 

likely to have relatively high species diversity, and vice-versa.  Spatial heterogeneity of 

canopy structure and forest composition is more likely to limit the propagation of 

disturbance (insects, pathogens, fire, and wind) than a homogeneous forest canopy of 

limited structural and species composition. 

¶ Increase individual tree resistance to disturbance: Key habitat elements such as large 

trees are susceptible to insects and pathogens under the current conditions of resource 

competition. Reduced stem density (number of trees per acre) will improve vigor of 

residual trees and increase their resistance to disturbance agents. 

¶ Improve landscape habitat connectivity:  A more resistant and resilient forest will be 

more stable in providing wildlife habitat over time and space.  Though the environmental 

conditions of the site may limit its ability to develop attributes of low-elevation old-

growth forests, it will continue to provide habitat (nesting) to a host of wildlife species 
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and provide habitat connectivity (foraging and dispersal) through the lower CRMW, to 

riparian forests along the Cedar River, and regional lower-elevation forests.  The site also 

provides a buffer and habitat connection between the private lands to the south of the 

CRMW, where some disturbances are more likely to originate, and both the Cedar River 

and interior core forests of the CRMW.  

Location 

The Planning Areas for the above restoration objectives are the forests growing on low 

productivity outwash gravel terraces along the Cedar River in the lower CRMW. This area 

includes about 3,400 acres of upland forest of which approximately 1,200 acres are 

homogeneous Douglas-fir forest that are between 60 and 80 years old (Figure 2). The area will 

be split up into Project areas for project management purposes over 5-10 years. Some areas have 

become inaccessible to forest operations due to road decommissioning and abandoning of 

additional roads may restrict access in the future.  

 

Figure 2: Forest Resistance and Resilience Planning Area in the lower CRMW. 

 
 


